Tumor-specific p73 up-regulation mediates p63 dependence in squamous cell carcinoma.
p63 is essential for normal epithelial development and is overexpressed in the vast majority of squamous cell carcinomas (SCC). Recent work had shown that DeltaNp63alpha is essential for survival of SCC cells, raising the possibility that the p63 pathway may be an attractive therapeutic target in these tumors. Nevertheless, it is unknown whether a therapeutic window exists for inhibiting p63 in tumor cells versus normal epithelia. Here, we show that SCC cells are uniquely dependent on DeltaNp63alpha for survival, unlike normal p63-expressing epithelial cells, and that dependence is mediated through tumor-specific up-regulation of the related protein p73. In normal primary human keratinocytes, we find that inhibition of endogenous p63 by RNA interference (RNAi) induces p21(CIP1) expression, inhibits cell cycle progression, and ultimately promotes cellular senescence. In contrast, p63 inhibition in SCC cells induces proapoptotic bcl-2 family members and rapidly triggers apoptosis. Expression of p73 is low in uncultured basal keratinocytes but is markedly up-regulated in both SCC cell lines and primary tumors in vivo. Whereas p21(CIP1) induction following loss of p63 in normal cells is independent of p53 and p73, both proapoptotic gene induction and cell death following p63 RNAi in tumor cells are p73 dependent. Finally, ectopic p73 expression in primary keratinocytes does not affect baseline cell proliferation but is sufficient to trigger cell death following loss of p63. Together, these findings define a specific molecular mechanism of p63 dependence through p73 up-regulation, and they provide a rationale for targeting the p63 pathway as a therapeutic strategy in SCCs.